Objective: Poison centers frequently receive calls concerning children who are exposed to hand sanitizers. These exposures can occur while the product is being used correctly or when a child has unsupervised access to the container. In 2007, the use of ethanol-containing hand sanitizers in the pediatric population came under media scrutiny owing to an Internet urban legend that resulted in a greater awareness of the potential toxicity of these sanitizers based on their high ethanol content.
thanol-containing hand sanitizers play an important role in reducing the transmission of both gastrointestinal and respiratory illnesses in the home as well as in the classroom. 1, 2 According to Worldwide Cleaning Industry Associates, 3 more than $70 million worth of hand sanitizers were sold in US stores in 2006. Sales of hand sanitizers in the United States have experienced double-digit growth since 2003, with the largest sales growth occurring in 2005 with greater than $67.3 million in sales. 3 In 2007, the use of ethanol-containing hand sanitizers in the pediatric population came under media scrutiny owing to an Internet urban legend describing 2 preschool-aged children who became seriously ill after ingesting hand sanitizers, and a greater awareness of the potential toxicity of these sanitizers, based on their high ethanol content, was created. To determine the prevalence of pediatric exposures to ethanol-based hand sanitizers and to determine the morbidity of these exposures, a retrospective review of all exposure to ethanol-containing hand sanitizers in children younger than 6 years reported to a regional poison information center (RPIC) was conducted.
METHODS
All calls to an RPIC regarding pediatric exposures to an ethanol-based hand sanitizer were assessed and treated by the registered nurse specialist in poison information (SPI). This information was collected using Visual Dotlab (WBM Software, Fresno, Calif ), an electronic documentation program designed specifically to document telephone-generated inquiries to a poison information center.
Using Crystal Reports 2008 (SAP Walldorf, Germany), the RPIC's database of 385,440 records was queried for the substance involved, age and sex of the patient, and outcome. Symptoms were included in the query and selected from a standardized symptoms database developed by the American Association of Poison Control Centers. Criteria included all exposures to the Micromedex generic product code 019141 ETHANOL (NON-BEVERAGE, NON-RUBBING; Micromedex Healthcare Series, Thomson Reuters, Greenwood Village, Colo) in children younger than 6 years. Data were then analyzed, and all cases with this generic code that was not a hand sanitizer were excluded. Other typical substances in this category include cooking fuels and astringents. Data were analyzed using descriptive statistics. Standard outcome definitions as defined by the American Association of Poison Control Centers were used. 4 
RESULTS
In the initial query, 2019 exposures were identified. After elimination of all exposures where the substance was not a hand sanitizer (eg, witch hazel, heating fuels), 647 exposures to hand sanitizer were identified including 324 females (50.1%) and 323 males (49.9%). Ages ranged from 1 month to 5 years with a mean of 1.89 years and a median of 2 years (Table 1) . Some patients had multiple routes of exposure. The primary route of exposure was ingestion in 599 of the cases, dermal in 105, ocular in 29, and inhalation in 2 patients. Outcome data included 31 patients (4.8%) with no effect, 26 cases (4.0%) with a minor effect, 372 cases (57.5%) coded as nontoxic Y expect no effect, 208 cases (32.1%) with minimal clinical effects possible, and 10 cases (1.6%) where the symptoms were judged to be unrelated to www.pec-online.com the exposure (Table 2 ). Symptoms included dermal erythema (n = 4), oral irritation (n = 2), vomiting (n = 5), ocular irritation (n = 9), lacrimation (n = 1), conjunctivitis (n = 1), cough (n = 4), and miscellaneous other (n = 2). There were no moderate or major outcomes and no fatalities. Treatment sites included management on site (nonYhealth care facility) in 633 cases (97.8%) and in a health care facility in 9 cases (1.4%), and there were 5 cases (0.8%) where the treatment site was unknown. Of those examined in an emergency department, 6 were already en route without an initial contact with the poison center. Three were referred to an emergency facility by the poison center staff based on the large amount ingested as relayed the caretaker. All patients examined in a health care facility had either no symptoms or minor symptoms resulting in observation. All patients were discharged within 4 hours.
DISCUSSION
It is well known that young children have frequent hand-tomouth activity, making the application of a hand sanitizer the perfect situation for an exposure to occur. Similarly, it is widely recognized that ethanol is especially toxic particularly in children, creating the possibility of severe poisoning. Most ethanolcontaining hand sanitizers contain 60% to 65% ethyl alcohol. Intentional ingestions of ethanol-based hand sanitizers by adults have occurred both in hospitals and in prisons. 5, 6 These cases clearly illustrate the potential for ethanol toxicity when a large amount of this type of product is consumed. Conversely, the benefits of using this type of product in supervised children are well-established. 1 This practice reduces the transmission of organisms that produce gastrointestinal illness in families with children in out-of-home child care. 1 The use of hand sanitizer as a supplement to hand washing has also been proven to reduce the risk of cross-infection through hand contact in elementary schools, thus reducing the rate of absenteeism. 2 The symptoms observed in these patients were all minor and required minimal intervention.
In this cohort, only 4% developed any symptoms and they were defined as minorVthe patient exhibited some symptoms as a result of the exposure, but they were minimally bothersome to the patient and resolved rapidly. A large portion of patients (n = 372, 57.5%) had outcomes coded as Bnontoxic Y expect no effect.[ The SPI uses this coding option when, in their clinical judgment the exposure is likely to be nontoxic because the agent involved is nontoxic, the amount implicated in the exposure is insignificant or the route of exposure is unlikely to result in a clinical effect. This category is used when the SPI is reasonably certain that the patient will not experience any clinical effect from the exposure. This also means that no follow-up was deemed necessary because it is a nontoxic exposure. In 32.1% of the exposures, the outcome was coded as Bminimal clinical effects possible.[ When this category is used, the SPI has determined that the exposure was likely to result in only minimal toxicity of a trivial nature. If this response is coded, there must be reasonable certainty, in a worse-case scenario, that the patient will experience no more than a minor effect. In all of these instances, the caller is advised to contact the poison center with any questions or if any unusual behavior or adverse effects are noted. If a recall is received, the patient is updated to reflect a definitive outcome. The treatment site for most (97.8%) the patients was in a nonYhealth care facility, indicating that only minor, if any, treatment interventions were needed.
CONCLUSIONS
Ethanol-based hand sanitizers have the potential to cause toxicity. Normal use in an adult-supervised setting would not be expected to result in toxicity, although if the child gains access to a large quantity, ethanol poisoning can occur. The benefits of illness prevention far outweigh the potential for ethanol poisoning. 
